infarct size was observed when WT-MI hearts were compared to their PMCA1
Introduction Lipids have key roles in CVD but heritability studies focus on few species bar lipoproteins. Lipids play key roles in cell signalling, immunity, inflammation, vasodilation and cell death. Although not encoded, their activities are tightly linked to DNA-encoded entities (e.g. enzymes and other proteins) and those with a strong genetic influence (high heritability) may identify novel pathways in CVD. Purpose: Analysing eicosanoid, endocannabinoid and sphingolipid profiles in 250 British Caucasian families with GWAS data will identify particularly heritable lipid biomarkers for the discovery of causative genetic variation of CVD. Methods An array of 79 eicosanoids and related species, 33 endocannabinoids and congeners, 63 ceramides and related species, from 204 plasma samples (31 families of 1+ individuals with hypertension) were extracted and analysed by liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS). Quality control was accessed and estimates of heritability of each lipid species was estimated using QTDT software. The concentration of each lipid species were assessed for normal distribution, outliers, and adjusted for age and sex. The resulting lipid concentrations will be analysed using FaST-LMM software for associations with 557,124 SNPs. Results 19 species of eicosanoids were identified (mean concentrations 19 pg/ml -7600 pg/ml); the species at highest abundance in plasma (HODEs) are derivatives of the omega-6 fatty acid linoleic acid. 8 species passed quality control assessments and 3 species were estimated to be significantly heritable (9-OxoODE 24%, 12-HETE 44%, 12(13)-EPOME 78%). 15 congeners of endocannabinoids were identified (mean concentrations 20 pg/ml -4000 pg/ml); the species at highest abundance in plasma are glycerol derivatives. 9 species passed quality control assessments and all were estimated to be significantly heritable (27%-73%)%). 57 species of ceramides were identified (mean concentrations 0.01 pmol/ml -190 pmol/ml); the species at highest abundance in plasma are NS ceramides involved in apoptosis. 36 species passed quality control assessments and all species were estimated to be significantly heritable (10%-63%)%). Conclusions We demonstrate for the first time estimates of heritability for an array of bioactive lipids. Although found at concentrations million times lower than cholesterol, many of the heritability estimates are similar to plasma genetic biomarkers of CVD (ACE h2>45%). The association between heritable biomarkers, cardiovascular phenotypes and risk will be determined. Particularly heritable species and those with highly significant hits at GWAS will be profiled in the extended cohort (1400 samples, 250 families) and replication will take place in the UK biobank, or other. A subset of the most heritable species and those with hits at GWAS resulting from the full lipidomic profile of 3 lipidomic classes will be used to identify causal metabolic pathways, novel diagnostics and drug targets for CVD intervention. Background The clinical success of stem cell (SC) therapy for myocardial infarction is compromised by poor cardiac homing following systemic delivery. As such therapy may depend on beneficial paracrine effects, it is a further hindrance that little is known about the inflammatory response dynamics within myocardial microcirculation in vivo. Methods 3D-printed stabilisers were bonded to the beating heart of anaesthetised (ketamine/xylazine) mice to enable confocal intravital imaging of ventricular microcirculation. PE-antiGr-1 and APC-anti-CD41 antibodies were injected to label neutrophils and platelets respectively with FITC-BSA enabling blood flow visualisation. In some mice, haematopoietic SCs (HSCs; HPC-7s) were introduced intra-arterially. IR injury was induced by 45 min (reversible) ligation of the LAD artery. Results Neutrophil adhesion and platelet accumulation were both significantly (p<0.001) and rapidly increased in injured microvessels with platelet accumulation increasing with time. No difference in number or velocity of free-flowing neutrophils was observed. A significant (p<0.05) decrease in functional capillary density was also observed in injured hearts. Although HSC adhesion was not significantly enhanced following injury, a time-dependent increase in adhesion was observed in sham and injured hearts. No significant change in number or velocity of free-flowing HSCs was observed following injury. Interestingly, despite reduced capillary perfusion, approximately 10-20 HSCs were observed trafficking though the heart at each time point throughout reperfusion. Discussion Intravital microscopy has allowed successful visualisation of the microvascular inflammatory response and HSC homing events in the beating mouse heart post-reperfusion. Subsequent experiments will allow us to assess whether HSC administration can confer vasculoprotection. Cardiac muscles and conduction system are very sensitive to interruption of plasma membrane integrity due to uncontrollable ion diffusion. There are many types of toxins that could bind to cell membrane and form pores to allow ion diffusion cross the membrane. However, the effects and underlying mechanisms of those pore-forming toxins on cardiac functions have not been systemically investigated.
THE ROLES AND MECHANISMS OF PORE-FORMING TOXINS IN CARDIAC INJURY
In this work, we investigated the effects of extracellular histones (endogenous) and pneumolysin (exogenous) on cardiomyocytes and underlying molecular mechanisms using cultured cardiomyocytes and mouse models. We found that both toxins could bind to cardiomyocyte membrane and caused large inward currents which altered membrane potentials. This led arrhythmia of cultured cardiomyocytes and mice infused with isolated toxins. In addition, circulating troponins, a marker of cardiac injury, were significantly elevated and the contractile performance of cardiomyocytes was also reduced.
Further investigation, we found that the uncontrollable calcium influx mainly increased diastolic intracellular calcium concentration and resulted in calcium transient reduction. However, the calcium-dependent protein kinase C, particularly PKC±, was significantly activated by calcium influx. Consequently, the phosphorylation of Troponin I was enhanced, which is known to correlate to contractile reduction. In addition, the phosphorylation levels of P38 and JNK kinases, and endoplasmic reticulum (ER) stress levels were also increased. Those changes may contribute to the suppression of cardiomyocyte contractility too.
In conclusion, the endogenous pore-forming toxins, such as circulating histones released after extensive tissue injury, and exogenous pore-forming toxins released during bacterial infection, may play important roles in the development of cardiac complications in many types of critical illnesses. In certain scenario, such as sepsis, both endogenous and exogenous toxins may synergistically harm the heart and cause severe complications to lead to early death of patients. Therefore more intensive investigation should be carried out to clarify their effects in patients as well as their molecular mechanisms in order to develop effective tools to diagnose, prevent and treat those cardiac complications induced by pore-forming toxins.
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